Activation, proteolytic processing, and peptide specificity of recombinant cardosin A.
Cardosins are model plant aspartic proteases, a group of proteases that are involved in cell death events associated with plant senescence and stress responses. They are synthesized as single-chain zymogens, and subsequent conversion into two-chain mature enzymes is a crucial step in the regulation of their activity. Here we describe the activation and proteolytic processing of recombinant procardosin A. The cleavage sites involved in this multi-step autocatalytic process were determined, some of them using a novel method for C-terminal sequence analysis. Even though the two-chain recombinant enzyme displayed similar properties as natural cardosin A, a single-chain mutant form was engineered based on the processing results and produced in Escherichia coli. Determination of its primary specificity using two combinatorial peptide libraries revealed that this mutant form behaved like the natural enzyme. The primary specificity of the enzyme closely resembles those of cathepsin D and plasmepsins, suggesting that cardosin A shares the same peptide scissile bond preferences of its vacuolar/lysosomal mammalian and protozoan homologues.